JP 2004-199751 A 2004. 7. 15 



(i9)B*sniwf(jp) (12)54 m ft §f & S(A) (mMFuraim* 

SH2004-199751 

(P2004- 199751 A) 

(43)&HB ¥J*16*7fl15B (2)04.7. 15) 



(51) Int. CI. 7 




F 1 






G1 1 B 


20/18 


Gl IB 


20/18 


522D 5B001 


G06F 


11/08 


Gl 1 B 


20/18 


512C 5D044 


61 1 B 


20/10 


Gl 1 B 


20/18 


542E 5J065 


H03M 


13/09 


Gl 1 B 


20/18 


572C 






Gl 1 B 


20/18 


572F 






mb* *b* B*Jie>&6 ol (±i3i) *»hc«< 


fe\ i \ iii mean. ca. 

(21) 




f$jg2002-365017 (P2002-365017) 


(71) mx 


000002185 


(22) tiJIPH 




^gLuminnn (2002.12.17) 














*««ajiis«a;ii 6 ts 7# 3 5^ 








(74) Km a 


100114661 


















(74) m A 


100080160 






























m k ®mmw*B.&^m& 2 t a 3 » 2 * 




















fH*tt« 










**) 5B001 AB02 AD04 










5D044 AB01 BC04 CC06 DE61 DE68 










FG16 GK19 










5J065 AA01 AA03 AC03 AD04 AE07 










AF02 AH18 



(54) umrosm mnmti&Rxmwjmn 



(57) am 

mm: nmmm^mta, LrcBi-^semmsnrcm? 

fi-9*Bi-phase«arr*ie»c:. ATIPfPf't'tCfctfSBi-p 

fcK»)fnE*s£&tfK9iriE«B*aflwa. 
trnzmb l, c of«_*.<oMifi](caci-^TMfa\Tip 

£4>MA& BUWl^* 2bit«T '£<D7u >y *»<:E#L 

, rP7^ rtOBU?3iJbi t T°<D 0 -» 1 (DM 0 K£0» t 

< 7n7^ rtOHu^f Jbi t TCD 1 -* 0 (DM 0 W£M$i t 

. 7uyt \H<DW-Mh\ t T°<D 0 -» 1 <Djg 5 5g£®8t t 

N -/n v t AOtt^rMbl t TO 1 -» 0 ©ig 0 R£gl3[ fc 

B!2 




7/17/2006, EAST Version: 2.0.3.0 



(2) JP 2004-199751 A 2004. 7. 15 

imxrn 1 ] 

IBUBttfr h ffitB L fc B i -phase tlfc ft^^Bi-phaseS^-T § B <c , m IB ft ^ * fc fc 
tt*Bi-phase«W«H"JOK 0 «rtttbLTirE-r*KOSTiE^ffi»i:*v>T, 
BE«**©BBB^B«K:|3ttSB9»£©Bfil«ttmL, C©i 9^£©1«[pHC»^5 

[MjRJM 2 ] 

BBB 9 58£©Bfa©«ttttt, ffiffi P>l B ft *f B B £ 2 bite* £ © 7 D <y * (c E# LT, B 
iB7n>y*rt<E>ffi#fflbit'T?<D&058£@!&i:> fiu3E7n'y*rt©B#Bbit-l?©B»)«£ 

[ W * B 3 ] 

BEBOB£<DBGl©ttttt*i, itu IS PJ W fl % ffi ® * 2 bi t CT i: © 7 u v t fc K # L T , bu 
12 713 >y ? ft© jffitf Mbit?© roj £ r l j tLft»Data«k, tu IE 7 a >y * ft © 
ilu7j{!bitT*© r 1 J £ TO J tLftRDSSBSt, nu IB 7 n y * F*9 © % 7? Bbi t T* (0 r 
Oj £ r i j fcLfcBDB£llUSi:, iiE7o7f flO«Zi«bit?0 r 1 J « roj i: 
LfcB9B£0Sfc©lt«B»©tta-Cfc5cfc*1#afc*-SB:*Bi£B©B9trm7j 

s. 

[ B * B 4 ] 

IB il B i* ffi tB L fc Bi -phase £ 4a fc (I i§ £ Bi-phase^ad T % IS K , B IB B *f t> tc fc 
*Bi-phaseBB«B<BB O^^WLTlTiEfS^OiriESBKfe^T, 20 

*B9©3TIE*B»?-SBIEMffl#®fc*ftB3-Sci:%1#Bi:-r3B0iriE8Bo 
C M * B 5 ] 

BEBB^Btt, mtZmMm^ffi®* 2bitC' t <D7 a y ? K&ft LT , ffi M T a -y 1 rt 
©W#Bbit?©» 0 f8£B»i: , hu IB 7 a y ? ft ©&T5 fiUJbi tT © m 0 #2 £ HI B t © Jt K 

imxm 6 ] 

BEBW^Btt, hu IB IHJ fflft fPi « £ 2 bitc*fc ©:/n -y ? fc K # L T , fiu IB :/ a >y * ft 
©ffl/j BbitT*© roj * r l j £ LfcM 9 fg^@^ £ , hu IB 7 a y ^ © hu 7? b i t © 30 

r i j % roj tLfeBoasiaai:, B IB 7 a >y * © bt? filbi t-e © roj * r 1 j 

t LtcM OK^Hlfttx HuIB^a >y * ft © & 7? ffllbi t? © r 1 j * To j t LfclS058£ 

[8HH©i¥BfcBf!J?] 
[ 0 0 0 1 ] 

[ » m © b -r 5 a b # i ? i 

^OBO%8TiE-rsBOiriE73ffiatfB»)iriEaB»i:M , rst©T*So 
[ 0 0 0 2 ] 

[ft*©J£ffi] 40 
CD-R (Compact Disk- Recordable) C D - R W (Compact Disk- Rewritable 
) ©«k 5*i2»B{*fcffiB©r-*fciBB-f *B£fcli. 82 S B (* ± © » £ ffi B © B a W 

[ 0 0 0 3 ] 

C K UXBBfi, Bla-K, B 0 ft til 3 - F * ttifll L \k tcBi-phase^ » L 

, tOftF MSfltsc tfci 0 •> *r;l/B^*BBK:iS»L, x>y/<Sff)SLT, c 

OX^y^lCiDCD-R, CD-RWC^trAffSEiLTV^. 
[ 0 0 0 4 ] 

1 * ffl </> , IB B B f* 6 ^> * 7 il m ^ * ffi til L , MM L fz V * 7 >\< im left L T F M®ffl 50 
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t *> KBi-phase&SSfcff 5 CttioTfroT^S, 
[ 0 0 0 5 ] 

llT, ISttCl38 , r*'>*7/Hi#*4fi8-r^< B i-phase £ H * fir 5 « £ C tt » W * tf 
BS»*«'CD-R<0«§, H 4 «fc 5 C . 4 bit©H8Jffi91Ri* 3 8 bitOx- * 

SUSfcfr'bfBjSLftl 7I/-A4 2 bit (DAT IP (Absolute Time in Pre-groove) ft *t % £ fiR 
L , *»ft>*ATIPfls"**teW LTBi-phaseSHfcfro Tl^* 0 
C 0 0 0 6 ] 

b i -phased m t it , 2 )S & S 5* * ft ft x - * © ro J £ ro 0 J £ ft « r 1 .1 J tc , r 1 

J £ TO 1J £ft« r l 0J fC^IBf 5 UTt 0 , awa02bit*ffl©^ny 
f (C*»57*n-^©E«IDCt C &"f bitS (E * ft 3 fe © T' & 5 . 
[ 0 0 0 7 ] 

•f ft *> *> > Bi-phasegai flu O-r- # *< I" 0 0 1 0 1 0 1 1J T? & £ "T S i: , Bi-phase^ 

m s n ft r - # & , roo ii oi oo 1 o 11 01 o u titcttf 

[ 0 0 0 8 ] 

!8 © <S S ± , rBi-phase^H^O 2 bi t* <u © 7 □ «y * tc It S 7 D >y * tD E tfl 0 £ t 
fcifc-f bitSltefciT 9 J t^-pSHJBffl* rBi-phasegUSSifluJ if^ctct^. f ft 
, Bi-phaseS 1B&© 2 bit^fu t L f; 7 P 'V i' rt <D flu £ HI £ *5 3 1 bit£ r flu # HI bi t J 
, Bl-phaseg»&© 2 bit*ffi Lfc7n * rt ©&£fljfcfctt S 1 bit* H^HJbitJ 
i: »f j: c 1 1 1 5 o 
[ 0 0 0 9 ] 

Bi-phaseffiiUfcfc^T, ffl JW fc^ffl«ttBi-phase£Mffi WJ ©Wfl L T 0 , Bi-phaseg 

H»©wwfli^ffii*tt4, r i i i o i oooj Sft« rooo 1 o 1 1 ij © ^ ? *i 

-S*l^l!SIf tbtifflt5i:ttSJ!)T^5. 
[0010] 

fit, E*«*^6ttWLfc«>*y;l/fl|49KFMa8H*ffoT^«UfcFMfl[»fi4*»C 
Jt LT> r l l 101000J * ft tt roOO 1 0 I 1 1 J ©«tt©ttW$&S£fT5d£ 
££9 1 7U-AC't(DATIPffl^(D^tH*BltitL, tb L ft &ATIPft 9 £ & ^ T 7* - # 
««if©f r -*«iE«»i:2blt*ffi©ra'y^lcEiJ'tT, IE fiS ft B i-phase $1H©H 06* 

[001 1 ] 

L*»L*«»6, f-«4SlT'(J, IS&jittfr e>©x-*©fm L IC 33 </> T fiHc IE ?8 ft 
tt«-&»c«l:oTttESjSE#©flJ&tFX*>^lcitBH-r5X7-fcJ:oT, fflfc L ft - 2 
[0012] 

«^ttl3-Ki:LT©CRC ( i$ HI ft K & i£ ) W#*f*inL, fr<p5C RC^^Sffl^ftH 

o©«m*fifoT^*o fit, mo t>mm-£ tircm&iat> Ko*dtrr-^*sn»L 

[0013] 

C©J:^Ct5a«(*^e»ltttHUftT--^K»0A t fr*nTi/">*fll^©-OfcLT» Bi-pha 
se«^iitI©ATIPfI^tC fet^TbitSds^&CT^SCt^feOx C © b i tS & t fc * o T 
Bl-phasefflWfc*^TIKo fttfiHBtf Hlfir^n, x- * K;^ 9 A'4i;5i^*'S5. 
[0014] 

HSJfcffll^THttttfcKlflT**:, 0 5 ( a ) CStiH, B i-phaset» SH flu £ fW * tf r 
0 0 10 11 0 1 0 1 J IE L^-f - * o ftt§^»C , efi«t«^&Ktfl Lft 
B i -phased IS flu © x - * tf, 0 5 (b) KStJ:5lC, 0"J X fc? flu h 5 S g <0 b i t *5 ^ 
TbitSfitfSCfc TO 0 10 01 01 0 1J TfeoftttSt, Bi-phase«II8 
K J; 9 t ro 1 0 1 1J tlfigtfSttS^tx-^tf To 1 1 1 ij tmfflu ti% c 1 1* 
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So 

[0015] 

ClT\ 0 5 (b) iDf-^li, ftifr 4 S @ CDbitfc , fifi 5 5 # g CDbi t £ *J ^ T, 
2 bi t <T i: tc ft ^ L ft 7" D >y * fc 5 7 n >y 2 CD E 0 M ft TbitS C % ft 5 t V> o B i-p 
haseaWMRU*«fc 0 T V it ^ C t if W <o X & 0 , Bi-phasefi Hffl fc ffi IC ft ^ IC ft 9 # 

[0016] 

Lfti'oT, C co C £ £*"Jffl L T , Bi -phased !8%tTOfl|-o , fC(i, B i -phased M M H'J b 
CD $ IK £ ft ft L , ftttWc fe ft o Tfl^cDariE^fto ft ft fCBi-phase* £ Hi AS f 3 C i: 
ft t> n T ^ 5 o 

[0017] 

ftftb, C O* 5 KBi-phaseaWjSBU*^©3ftK*«ai Ufcif^Tf t » B i-phase^ 11 £ M 
^6®lKLf;^D7i"0E^l3li:fc^T > m M 7 a <y 5 CD ft 7^ fflJbi t ( 0 5 T* It 19 £ 4 

# g CO bi t) t ftlJ7"P <y ? COSu73 ilbit (0 5 ftti*^ 5 #1 CObit) CO if ^ <E> tc V 

t bi ts e # ft b ft fr* w jsu r s c t a * w m x * o , m *. (f 0 5 ( c ) »c * t 9 e , 

bu fil 7 a «y ? CD ft 77 iJbi t£ hT IE L X r 0 0 1 1 0 1 0 1 0 1 J t T 5 C t & of fig 
[0018] 

LfrU C ft tt ft IT IE T? * o T> Bi-phase«t8£ft o ftlf&tClE C ttfT 

* a ^ ft 46 , IT IE £ ft o ft K t> *> 6 "f C R C ft *f <k 5 ft 0 & ffl tc J; o T ft 0 t L X 

ftta^fts 

[0019] 

C CO J; ^ iC , Bi-phase'ffiP%ft 5 «£C tt, Bi-phase^HjliJ 6 CD ifefltt K ft ^ T , 
ifi'&lCffi&t 5 2 OCO^D -y ^T-HuWJ^o <y ? CO ft 7a H bi 1 1 ft ®l 7 a y ^ CO fly 7? HI bi t(0 

^•rn^-73co**®sijwtcbits^s-y:St:i:{c<to, a aa w k: w 5 o % © m * x-® o 

CO IT IE % ft 5 C i: ft m Til « 4a % . fit, CKRiriE*fToftJ»^T»fe, CRCt?§5fl 
[ 0 0 2 0 ] 

LfrU* 1 ^ Bi-phase«HS6©ATIP«3fcfctf *Bl-phasegH£Mfr 60JbK»»K* 
f» X , ffj ft m & L ft 2 o CO 7 o -y ? T* tu M ^ a «y * CO ft 7j Wbi t tc ft 0 W h % ® £ t . 
»«7d -y ^ co h5T3 PJbitfcft 0 A^feS^^ t X^^mm IOM 0 ff£ £ > %ft'«ScO'>a 
^TVfcWUTCO^fTjESaa^ft^Ctfcaofttf-gi-fcti, ftfTEC0fig$^iS< LTbto 

t m m tt& o ft o 

[ 0 0 2 1 ] 

!NHc, SBi8#*'CD-R J pCD-RWOi^l£(i, CfiJSftKiSttSrt^JiOll^. E 
§8^^lH*coH!pttl?tCjgHbT, Bi-phase^SHMU'l 5 B ffli L ft IS CO ft 0 CO 5g ft (S IrJ \t (§ 
0 ^ 4 C S 5/ fig 14 $> 0 . IT IE co $k ft ic j; « ^ ffl M S O ^ ± *Ui A> n a ^ ^ tl A^fe o ft 

o 

[ 0 0 2 2 ] 

[i»S£8?yt-f5fttf>co¥-©] 

fCf, * #g HJij CO ft 0 f f IE 7j ?£ T' ki; , l2S«lf*ft>SKllJbftBl-phaseSIH«nftte^*Bi 
-phase* HI f £ RE ffl ^ 'f tc » 5 Bi-phase^ M ^BiJ O ft 0 £ ft tti t T ffT IE f 5 ft 0 JfT 
ETja-tCfc-^T, ff^^coisi^^^^^fc fc*t*R 0 5g ft co IE ft £ ft 111 U CCOftO^ft 
cOtSftKM^^Tffi^^Ox-^^^TfttbL/fcftO^ITIEI-SCt^tfto 
[ 0 0 2 3 ] 

ft 0 Jgftcofflft cDfttHfc, Bffll§S«*2bitc:i:O^D7^Cg»LT, 7 
D'y^rtC0iii(73iJbitT'COft»7fgft(5]?&i:, ^ P >y i' CO ft 7j WJbi t T <0 ft 0 18 ft El IK t CO 
j±i&£!imcD&tb t Lft C t , feSWi, ftOf?ftcoliftcofttli^, R W ffl ^ M « * 2 bi t 
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cTtiDrn'y^lcK^LT, 7D'y*rt<DHU73$lbitT'0) TOJ ft r 1 J tLTzm0 5%%. 
Btkt. 7a >y ? fylDttJi Mb itT<<D I"1J £ roj 4: t fc £ 0 8 * B ft 4: , 7n-y*rt 
©«7jfl!Jbitft© r 0 J ft r 1 j t LtcWk*) §8£@»i: , 7 n >y ^ rt © & 7? Mbi t T* © V l 
j ft roj 4:LfcKOa^lHl«i:<OJt«ea©tttt4:Lfci:i:CfcWa*«r-r*to-i?* 

o 

[ 0 0 2 4 ] 

Sfc, *«W©aR0triE«H-P(4, Ef^ttfr&KffiLfcBi-phaseaWSnfcll^ftBi-p 
hase® Slf § fgtc , fll^rf" fc felt 5 Bi-phaseg SB MBU © $ 0ft&ffiLTgTE-f£>£0fTE 

Eftili<J®^5fTEil?J®¥8£ft*<i^3CkkLfc„ 
[ 0 0 2 5 ] 

ftffl^fitf, H«mHtfB«ft 2bitc*k©7n 7 ^Kg»LT, 7o-y*i*]©fu 

ffl-rSCfc, iffifStf, |S]WfI^1S$ft 2bitC*i: ©7o >y ^ICE^LT> 

7a -y ? ©hu7j MbitT*© TOJ ft rij LfcH 0 ?g£lslft i: , 7n y ^ ft©Hij7j (Mb 

it ft© r 1 j ft roj Hft«D«ia»t, yoy*rt©»^r«biti»© roj ft r 1 

J HftiD»tB»t, 7n -y ? ^©$73 PJbitft© r 1 j ft TOJ 

&t<D&nm%zm&t tic (D-e&Zo 

[ 0 0 2 6 ] 20 

*»W©KOITiE?j»&tfl«OBriE«H"Ptt^ Bi-phasefflUMOATIPfll^K ^ * tl* W W 
ffii^ft fljfflt « C fc iC A 0 , Bi-phasett!BBU©ATIPfi# tc£ £ ft Bi -phase £ H £ M © M 0 

#ICR£ L fcBi -phased® PI ©iS 0 ft IT E L , EL^8TE0£«**Ka&Te»«H*JtP 
e.©f f -^©rc/±lW)Sft(6]±$^T^-5t©T'&i)o 
[ 0 0 2 7 ] 

"ffcfe^, B i -phase® P mi ©AT I P{I 111 ffl fl ffi ® t t - * ffi « k © IK »J ft < bi t 

EKtf £fcTBl-phase««*fldfr 6©3aK#*l= CT65 , CO**, [BlWffi^MT-liE 
Ll^HlIftf^ft^i'oT^SCtlLjloT, bit5lg#£ U fci§-&£ fct if ©bitfc *5 V 30 
T bi t£ (b A^ £ £ ft A^ ft E SS tfc ffi -f § CI i: A* ft £ * cntJ:t»bitSfi^J:5^0^4© 

[ 0 0 2 8 ] 

HT, 7*-*««K*^TbitS«^«*f=U» Bi-phaseSH3IMfr 5 ©&HH A s £ U fc *■ 

SIA^^LfcfcO^xT^ *^4«0«<fe«lRH«:*r5^Tm^ObitftSC«-frTir 
E ft tf ? C k fc £ 0 , ELV*iTE#ft*4tt***aT^*t»©T**. 
[ 0 0 2 9 ] 

tc . IS»«E*^&©^*r/l/^#<OKaiLfc:fe^*RWIilS©^7y* J ?, 12 ffi W f* © 
rt^Jlffufett5ESffiBfl!)g|SSFlceEgLTbitSKKJ:5K0fS4O«lfiJ^aft*«^C 40 
, *OR0«4«lftl*SI*K*flf'*'*ci:#«T**OT, ft © M 0 fg 3- ft A ffi -3 ^ T HI 
Eft^JffifSCtfCfcO, IB Si (® ft A^ 6 © f - * © K ffi ffi IS ft 16) ± 2 ft 4 C t ft € 4 o 
[ 0 0 3 0 ] 

0 8 It. ft Inj © & ffi t LTfi, Bi-phase$^HU©|is]WHl^ft 2 bit £: © 7 D -y ^7 fc E # 
L X , 7 u -y * rt ©BfjTj iJbitft ©H 0 «i@S t , 7 □ v 2 f*J © & # Mbl tft © M 0 ft & 
0 R t ft fft M L , *OJt(5>Sa*«aJt*cJ:C<toTfTUi:i<T««. ftLT, hu/j 
(HI bit ft ©f4 0 ^fellftA^tt ntf , r- ^ iS^lc ^ 5 Bi-phaseg^ MM c><DMMffi 
»{d fe^T , KftteiSHSf S 2 O© 7u <y ^ ©^ il^D -y ^ {C fctt 4 IS 7i Wlbitft HE L 
, ^73 ffllbitfttOW 0 ft ^ IhI ft ^ n (f , r- ? M«({C *5t 7 SBi-phase^lHMBil A^S © 
jfcK»#«Cte^T, i»ftfc»»-r« 20©^Dy ^©mHW^D'y ^ tfe»5»73fllblt« 50 
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f[jEtZ>£t\c&?X, K tt * T f - * © IE L <^ IT IE « (f 5 C tA'ftS. 
[ 0 0 3 1 ] 

SS9f8£tt6l0*ftiili:LTti, Bi-phasefgH M © R W ffl ^ % 2 bi t i: © 7 n y 1 
tg^LT, 7 □ -y 9 © Bti^ffliJbitT-© roj £ rij t L fc g| 0 fg Sfe @ « , 7 u -y 
* F*5 ©bu?j (WbitT© r l j £ To J t L tz ®. *) f8£|alS t , 7 a «v * ©&?? fflflbif? © 

roj * r i j t Lfc& t> »£0Si:, r d -y ^ rt©'#73 iJbitx*© r i j s roj £L 

[ 0 0 3 2 ] 

0l£ffli^T4o©^9©fl58g£S#tfncIJ4W"fSi:, 01 (a) t^Ti^tc rooo 10 
1 0 1 1 1J #IEL^lRlWHt^©lt£-K«, 4-3©S0©«IBttJWT©±5fc:«:«. 
[ 0 0 3 3 ] 

tftfc>-£, 7n -y * ©tfltffflJbitfcfci^T ro j ft r 1 j tSott^S 1 iloiO 
fcfi, 0 1 (b) fc ^-T J; o tc |B)ffi{8^fc fctt § M ft h 1 $ a ©bit, & tz ItHUfr Z 3f 
I ©bit, $ fcfct S8fr 5 5*l©bit©l>-fn^fC^0*^4L/T^S«^T*fe5o 
[ 0 0 3 4 ] 

7d >y ? rt©K77 tlbltlCtt^T r 1 j r 0 j i:6oT^5S28SOK0t(i, 0 1 

( c ) t ^ -r <£ 9 ic n w ft fc « it s m ^ e 7 # g © b i t \c $ 0 # % £ t t v> s t§ -a- t- & 

[ 0 0 3 5 ] 20 

T'P'y^rtOfttffllbitte&l^T TOJ r 1 J tS;^T^5S3*80»!)tii> 01 

(d) tC^-T <fc ^ CI^IW MIC felt Sffifr £ 2 Si ©bitted 9 UT^fcig^T'fc 

o 

[ 0 0 3 6 ] 

7n >y ? F*j ©&# fflbitC *5 l^T r 1 J I" 0 J t 5 o T V> 5^ 4 0 t (i, 01 

(e) tC^-T J; r> ic HO fflmmc 33 It 5 tu 6> 4 8 i ©bit, £ tz fct hu £> 6 S i © bit, S 
tttftfr 6> 8 # B ©bit©!/'' "f tl /MC$ 0 f8£ LT<^5«-&T*fc 5„ 

[ 0 0 3 7 ] 

dti64o©»«ist«LT*n^nK9«4@a*«-a!iu, * © it m m m * it « -r § c t 

[ 0 0 3 8 ] 

r 1 1 1 0 1 00 0 j zmmm% t Lit®&\ct> , iri«iclt^»)«^«^*^ 

itKt^tj, C©J;9fcUTf#P>n7i^0IS<feffil«I^ffll/^Tr-^^«J(Clfil^t7c 
Bi-phase^iS3J£Wfr £©3gM#©iriE£ft?c:i:l;:<fc9, t fc0W)g c J:<7 J -^©iEb^ 
IT IE £ ft ? C £ T? # 5 o 
[ 0 0 3 9 ] 

l-XTtcfc^T, BBoKlStJ^T*Kf«©KOffriE«B*»a»-rSo 
[ 0 0 4 0 ] 

0 2 11, *«W©89iriESIfA©«/Sltt«ffl7ny*ei-e*9, RM 0 IT IE S B A % -r 
-^BtglBlCglLftttl^^U^S. ft 48 , JJlTfcfc^TtBSiSttlfctCD-R 40 
iLTKBtS*', CD-RfcR|^fSt©1?«ft<, *tlJiltt©ra«©i28i«f*K:*tL 

Twi*icaffli»rjKi-ff**. 

[ 0 0 4 1 ] 

f-?s48iBTa, mmmwgim 2 ic £ r>r t j x t m&m^ - $ 3 * ci» id m » l t 
ftmmA*ttmuwLTtimi&&\fr'oy*~?i\'fe ! %* s * n tb l , ^ ^ * •> * 7 ;ki ^ 

4 s*FMfflil@B5^&ft5FMtai!»5KA*U, FMfflISI?:fToTFMfflHSlfI^5 s 
[ 0 0 4 2 ] 

frfr 5 F MfflWffl^ 5 s ttBi-phasefi«ffl0ATlP£ 3 ft o T*J 9, C©FMfflS1^^5 50 
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(54) METHOD AND DEVICE FOR CORRECTING ERROR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for correcting errors, capable of suppressing the 
implementation of erroneous correction regarding a 
method and a device for correcting errors, which detect 
and correct the error of a Bi-phase modulation rule in an 
ATIP signal when the ATIP signal subjected to Bi-phase 
modulation and read from a recording medium is 
subjected to Bi-phase demodulation. 
SOLUTION: The tendency of error generation in a 
synchronous signal contained in an ATIP signal is 
detected, and an error detected in the data area of the 
ATIP signal is corrected based on the tendency of error 
generation. The tendency of error generation is detected ^ V \ t 
by dividing the synchronous signal into 2-bit blocks, 

comparing the number of times of error generation on a front side bit in the block with that on 
a rear side bit in the block, or the number of times of 0-1 error generation on the front side bit 
in the block, and the number of times of 1-0 error generation on the front side bit in the block 
with the number of times of 0-1 error generation on the rear side bit in the block, and the 
number of times of 1-0 error generation on the rear side bit in the block. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the error correction approach and error correction equipment which correct the 
error of the signal discovered when the wobble signal currently beforehand recorded on the record 
medium was read. 
[0002] 

[Description of the Prior Art] 

To record necessary data on a record medium like CD-R (Compact Disk-Recordable) or CD-RW 
(Compact Disk-Re Writable) conventionally, it is necessary to get to know the physical-address 
information on the specific location on a record medium. 
[0003] 

By carrying out a Bi-phase modulation, after adding a synchronous code and error detecting code, and 
carrying out FM modulation after that, this physical-address information records a wobble signal on 
original recording, creates La Stampa and is recording the wobble signal on CD-R and CD-RW by this 
La Stampa. 
[0004] 

And in reading the data which are physical-address information from a record medium, it is carrying out 
by performing FM recovery for a wobble signal from a record medium to read-out and the read wobble 
signal, and performing a Bi-phase recovery further using a data regenerative apparatus. 
[0005] 

Here, when performing a Bi-phase modulation that the wobble signal recorded on original recording 
should be generated and a record medium is CD-R, as shown in drawing 4 , the 42-bit one-frame ATIP 
(Absolute Time in Pre-groove) signal constituted from a 4 bits synchronizing signal field and a 38-bit 
data area is generated, and the Bi-phase modulation is performed to this ATIP signal. 
[0006] 

A Bi-phase modulation modulates "0" of the data by which the binary numeral was carried out to "00" 
or "11", modulates "1" to "01" or "10", and surely performs bit reversal especially for every break of the 
block in the block of the 2-bit unit after a modulation. 
[0007] 

That is, supposing the data before a Bi-phase modulation are "00 101 011", the data by which the Bi- 
phase modulation was carried out can be expressed as "00 1 1 01 00 10 1 1 01 01." 
[0008] 

The modulation regulation of explanation for convenience of "surely performing bit reversal for every 
break of the block in the block of the 2-bit unit after a Bi-phase modulation" will be called a "Bi-phase 
modulation regulation." Moreover, 1 bit by the side of the back within the block which made 1 bit by the 
side of the front within the block made into the 2-bit unit after a Bi-phase modulation the 2-bit unit "the 
front side bit" and after a Bi-phase modulation will be called "the back side bit." 



[0009] 

In the Bi-phase modulation, the synchronizing signal field is made into the exception of a Bi-phase 
modulation regulation, and it is determined to the synchronizing signal field after a Bi-phase modulation 
that either "11 101000" or "000101 1 1" is used as a synchronizing signal. 
[0010] 

And in each ATIP signal which enabled detection of the ATIP signal in every frame, and was detected 
by performing detection processing of the field of "1 1 101000" or "000101 11", the data in a data area are 
correctly classified into the block of a 2-bit unit to FM recovery signal which generated by carrying out 
FM recovery to the wobble signal read from the record medium, and implementation of an exact Bi- 
phase recovery is enabled. 
[0011] 

However, with the data regenerative apparatus, it did not restrict that always exact read-out could be 
performed in read-out of the data from a record medium, but the error has occurred in a certain amount 
of probability to the data reproduced by the error accompanying the various factors at the time of read- 
out of data, or the error which originates in the blemish of a record medium, and La Stampa depending 
on the case. 
[0012] 

Then, that it should check whether the reproduced data are usually mistaken, the CRC (Cyclic 
Redundancy Check) sign as error detecting code is added to each data, and the error using this CRC sign 
is detected. And when an error is detected, it is supposed that the data containing an error are eliminated 
and only right data are used. 
[0013] 

Thus, the recovery which bit reversal may have produced in the ATIP signal before a Bi-phase recovery 
as one in case the error is contained in the data read from the record medium, and was mistaken in the 
Bi-phase recovery with this bit reversal is performed, and an error may arise to data. 
[0014] 

When it explains concretely using drawing 5 , as shown in drawing 5 (a), before a Bi-phase recovery for 
example, when "00 10 1 1 01 01" is right data Supposing the data before the Bi-phase recovery read from 
the record medium are "00 10 01 01 01" which bit reversal produced from before in 5th bit as shown in 
drawing 5 (b) for example "0101 1" and the data to which it should restore will get over with "01 1 1 1" by 
Bi-phase recovery. 
[0015] 

Here, the data of drawing 5 (b) are from before before and after the break of the block in the block 
constituted from the 4th bit and before every 2 bits in 5th bit, it is clear its not to fulfill the Bi-phase 
modulation regulation of performing bit reversal, and it can detect that an error is already in a signal 
before a Bi-phase recovery. 
[0016] 

Therefore, when performing a Bi-phase recovery using this, after detecting deviation from a Bi-phase 
modulation regulation and correcting a signal with detection, carrying out a Bi-phase recovery is 
performed. 
[0017] 

However, even when deviation from a Bi-phase modulation regulation is detected in this way, it sets to 
the break of a block which deviated from the Bi-phase modulation regulation. It is impossible to 
distinguish in which [ by the side of / bit / the front ( drawing 5 before to 5th bit) ] of a backside block 
bit reversal arose the back a before side block side bit ( drawing 5 before to 4th bit). For example, as 
shown in drawing 5 (c), it is also possible to correct the back a before side block side bit, and to be 
referred to as "0011 01 01 01." 
[0018] 

However, this is incorrect correction, and since a right signal cannot be acquired when a Bi-phase 
recovery is performed, although it corrected, it will be detected as an error by error detection with a 
CRC sign. 



[0019] 

Thus, when performing a Bi-phase recovery, in the deviation part from a Bi-phase modulation 
regulation, correcting an error by about 50% of probability theoretically is assumed by carrying out bit 
reversal only of either of the front sides bit of a backside block compulsorily the back a before side 
block side bit with two blocks which adjoin forward and backward. And since the data incorrect- 
corrected by detection of the error which used the CRC sign can be eliminated even when incorrect 
correction is performed temporarily, an original error rate does not increase. 
[0020] 

[Problem(s) to be Solved by the Invention] 

However, it sets from the Bi-phase modulation regulation in the ATIP signal before a Bi-phase recovery 
to a deviation part. When an error is in the back a before side block side bit with two blocks which 
adjoined forward and backward, When a bias would arise in occurrence frequency in the case where an 
error is in the front a backside block side bit and correction processing would be performed only to the 
direction with little occurrence frequency, there was a problem of making the probability of incorrect 
correction high. 
[0021] 

Especially, the bias might arise in the generating inclination of the error at the time of in the case of CD- 
R or CD-RW, a record medium originating in the difference of the inside-and-outside periphery in a 
record medium, the property of the record medium itself, etc., and deviating from a Bi-phase modulation 
regulation, and there was a possibility that improvement in the read-out precision by activation of 
correction could not be aimed at. 
[0022] 

[Means for Solving the Problem] 

So, by the error correction approach of this invention, when carrying out the Bi-phase recovery of the 
signal which was read from the record medium and by which the Bi-phase modulation was carried out, 
in the error correction approach of detecting and correcting the error of the Bi-phase modulation 
regulation in a signal, we decided to correct the error which detected the inclination of error generating 
in the synchronizing signal field in a signal, and was detected in the data area in a signal based on the 
inclination of this error generating. 
[0023] 

Furthermore, a synchronizing signal field is classified into the block in every 2 bits for detection of the 
inclination of error generating. It considered as detection of the comparison result of the count of error 
generating by the side of [ bit ] the front within a block, and the count of error generating by the side of 
[bit ] the back within a block, Or a synchronizing signal field is classified into the block in every 2 bits 
for detection of the inclination of error generating. The count of error generating which set "0" by the 
side of [ bit ] the front within a block to "1", The count of error generating which set "1" by the side of 
[ bit ] the front within a block to "0", It has the description to also have considered as detection of the 
comparison result of the count of error generating which set "0" by the side of [ bit ] the back within a 
block to " l n , and the count of error generating which set " 1 " by the side of [ bit ] the back within a block 
to "0." 
[0024] 

Moreover, in case the Bi-phase recovery of the signal which was read from the record medium and by 
which the Bi-phase modulation was carried out is carried out with the error correction equipment of this 
invention, it sets to the error correction equipment which detects and corrects the error of the Bi-phase 
modulation regulation in a signal. We decided to provide a detection means to detect the inclination of 
error generating in the synchronizing signal field in a signal, and the correction control means which 
controls correction of the error in the data area in a signal based on the inclination of error generating 
detected with this detection means. 
[0025] 

Furthermore, a detection means classifies a synchronizing signal field into the block in every 2 bits. The 
comparison result of the count of error generating by the side of [ bit ] the front within a block and the 



count of error generating by the side of [ bit ] the back within a block is detected, Or a detection means 
classifies a synchronizing signal field into the block in every 2 bits. The count of error generating which 
set "0" by the side of [ bit ] the front within a block to 'T\ The count of error generating which set "1" 
by the side of [ bit ] the front within a block to "0", It has the description to also detect the comparison 
result of the count of error generating which set "0" by the side of [ bit ] the back within a block to "1", 
and the count of error generating which set " 1 " by the side of [ bit ] the back within a block to "0." 
[0026] 

[Embodiment of the Invention] 

With the error correction approach of this invention, and error correction equipment By using the 
synchronizing signal contained in the ATIP signal before a Bi-phase recovery The inclination of error 
generating of the Bi-phase modulation regulation produced to the ATIP signal before a Bi-phase 
recovery is learned correctly. The error of the Bi-phase modulation regulation generated into the data 
area part in an ATIP signal based on the inclination of this error generating is corrected, the rate of 
operation of right correction is raised, and the read-out precision of the data from a record medium is 
raised. 
[0027] 

namely, to the ATIP signal before a Bi-phase recovery bit reversal arose fair as the synchronizing signal 
field and the data area, and deviation from a Bi-phase modulation regulation has arisen. At this time In a 
synchronizing signal field, when the right synchronizing signal is known beforehand, when bit reversal 
arises, it can detect correctly in which bit bit reversal arose, and, thereby, the inclination of error 
generating by bit reversal can be detected. 
[0028] 

And when bit reversal occurs in a data area and deviation from a Bi-phase modulation regulation arises, 
the probability which can perform right correction is raised by correcting by thinking that bit reversal 
occurred based on the same inclination as the inclination of error generating by the bit reversal produced 
in the synchronizing signal field, and reversing predetermined bit based on this error generating 
inclination. 
[0029] 

Since the error generating inclination can be certainly learned when it originates in the variation in the 
read-out precision in read-out of the wobble signal from a record medium, the difference of the record 
location in the inside-and-outside periphery of a record medium, etc. and the inclinations of error 
generating by bit reversal differ especially, the read-out precision of the data from a record medium can 
be raised by correcting based on the error generating inclination. 
[0030] 

As detection of an error generating inclination, the synchronizing signal before a Bi-phase recovery can 
be classified into the block in every 2 bits, the count of error generating by the side of [ bit ] the front 
within a block and the count of error generating by the side of [ bit ] the back within a block can be 
measured, and it can carry out by detecting the comparison result. And if there are many counts of error 
generating by the side of [ bit ] the front, it will set from the Bi-phase modulation regulation in a data 
area to a deviation part. Correct the front side bit in a side block which adjoins forward and backward 
after two blocks, and if there are many counts of error generating by the side of [ bit ] back In the 
deviation part from the Bi-phase modulation regulation in a data area, right correction of data can be 
performed by the high probability by correcting the back side bit in a before [ two blocks ] side block 
which adjoins forward and backward. 
[0031] 

Moreover, as detection of an error generating inclination, the synchronizing signal before a Bi-phase 
recovery is classified into the block in every 2 bits. The count of error generating which set "0" by the 
side of [ bit ] the front within a block to " 1", The count of error generating which set " 1 " by the side of 
[ bit ] the front within a block to "0", The count of error generating which set "0" by the side of [ bit ] the 
back within a block to " 1 and the count of error generating which set " 1 " by the side of [ bit ] the back 
within a block to "0" can be measured, and it can also carry out by detecting the comparison result of 



each count of error generating in the gestalt of these four errors. 
[0032] 

When the gestalt of four errors is concretely explained using drawing 1 and "000101 11" is a right 
synchronizing signal as shown in drawing 1 (a), the gestalt of four errors is as follows. 
[0033] 

That is, the error of the 1st gestalt from which "0" is "1" at the front side bit within a block is the case 
where the error has occurred in either of the 5th bit(s) from before to 1st bit, 3rd bit, or before, from 
before [ in a synchronizing signal ], as shown in drawing 1 (b). 
[0034] 

The error of the 2nd gestalt from which "1" is "0" at the front side bit within a block is the case where 
the error has occurred in 7th bit from before [ in a synchronizing signal ] as shown in drawing 1 (c). 
[0035] 

The error of the 3rd gestalt from which "0" is "1" at the back side bit within a block is the case where the 
error has occurred in 2nd bit from before [ in a synchronizing signal ] as shown in drawing 1 (d). 
[0036] 

The error of the 4th gestalt from which "1" is "0" at the back side bit within a block is the case where the 
error has occurred in either of the 8th bit(s) from before to 4th bit, 6th bit, or before, from before [ in a 
synchronizing signal ], as shown in drawing 1 (e). 
[0037] 

The count of error generating can be measured to these four gestalten, respectively, and the inclination 

of error generating can be more correctly learned by comparing the measurement result. 

[0038] 

Furthermore, also when "11 101000" is made into a synchronizing signal, an error generating inclination 
can be learned similarly and right correction of data can be performed with a more sufficient precision 
by correcting the deviation part from the Bi-phase modulation regulation generated in the data area 
using the error generating inclination acquired by doing in this way. 
[0039] 

Based on a drawing, the error correction equipment of this invention is explained in full detail below. 
[0040] 

Drawing 2 is the block diagram for configuration explanation of the error correction equipment A of this 
invention, and shows the condition of having equipped the data regenerative apparatus B with this error 
correction equipment A. In addition, although a record medium 1 is explained as a CD-R below, it 
cannot limit to CD-R and can apply similarly to the other same record medium. 
[0041] 

In the data regenerative apparatus B, while carrying out actuation control of the motor 3 for disk rotation 
and rotating a record medium 1 with the read-out control device 2, with the read-out control device 2, 
actuation control of the optical reader 4 including an optical pickup is carried out, 4s of wobble signals 
is inputted into FM recovery section 5 which consists of an FM demodulator circuit in read-out and 4s 
of these wobble signals from a record medium 1, FM recovery is performed, and 5s of FM recovery 
signals is generated. 
[0042] 

5s of these FM recovery signals is an ATIP signal before a Bi-phase recovery, they inputted 5s of this 
FM recovery signal into the ATIP signal detecting element 6 which consists of an ATIP signal detector, 
detected the synchronizing signal field in an ATIP signal, and have detected 6s of ATIP signals per 
frame. 
[0043] 

6s of ATIP signals detected by the ATIP signal detecting element 6 is inputted into the signal correction 
section 7, they are set in this signal correction section 7, detect the deviation part from the Bi-phase 
modulation regulation in the data area of 6s of ATIP signals, by carrying out bit reversal of the 
necessary bit, correct deviation from a Bi-phase modulation regulation, and are outputting 7s of 
corrected ATIP signals. 



[0044] 

And 7s of corrected ATIP signals outputted from the signal correction section 7 is inputted into the Bi- 
phase recovery section 8 which consists of a Bi-phase demodulator circuit, a Bi-phase recovery is 
performed, and 8s of playback ATIP signals is generated. 
[0045] 

the CRC sign which generated in the Bi-phase recovery section 8, inputted 8s of the playback ATIP 
signals which outputted into the CRC processing section 9 which consists of a CRC (Cyclic Redundancy 
Check) processing circuit, and included in the data area of 8s of playback ATIP signals — using - the 
forward misjudgment of the data signal in 8 s of playback ATIP signals the incorrect-reproduced data 
signal eliminates and is outputting only 9 s of the data signals reproduced correctly, performing a law. 
[0046] 

The important section of this invention forms the error correction equipment A which turns into the 
above-mentioned data regenerative apparatus B from the error generating inclination detecting element 
10 as a detection means, and the error correction control section 1 1 as a correction control means, and 
controls the correction processing by bit reversal in the signal correction section 7. 
[0047] 

It constitutes that the synchronizing signal in the synchronizing signal field of 6s of ATIP signals 
detected by the ATIP signal detecting element 6 should be serially inputted into the error generating 
inclination detecting element 10. 
[0048] 

And in the error generating inclination detecting element 10, the error in the synchronizing signal 
inputted from the ATIP signal detecting element 6 is detected. Moreover, 6s of read ATIP signals has 
inputted the positional information of being the thing of a periphery part about whether it is the thing of 
the part of record-medium 1 throat, i.e., an inner circumference part, the information on a read-out rate 
over a record medium 1, etc. into the error generating inclination detecting element 10 at this time. Such 
positional information, the information on a read-out rate, etc. will be collectively called "read-out 
condition information." 
[0049] 

In the error generating inclination detecting element 10, the comparison with the synchronizing signal 
inputted from the ATIP signal detecting element 6, a right synchronizing signal, "11 101000", or 
"000101 11" is performed, and the error by generating of bit reversal is detected. [ i.e., ] At this time, by 
the error generating inclination detecting element 10, the inputted synchronizing signal was classified 
into the block in every 2 bits, and error generating by the side of [ bit ] the front within a block and error 
generating by the side of [ bit ] the back within a block are detected. 
[0050] 

Furthermore, by measuring the count of error generating by the side of [ bit ] the front within a block, 
and the count of error generating by the side of [ bit ] the back within a block, and measuring the count 
of generating for every range of predetermined read-out condition information, in the error generating 
inclination detecting element 10 It distinguished whether many errors would have occurred by the front 
side bit and which [ by the side of / bit / back ], and the distinction result is inputted into the error 
correction control section 1 1 with read-out condition information as an error generating inclination. 
[0051] 

In addition, you may constitute from an error generating inclination detecting element 10 that the count 
of error generating by the side of [ bit ] the front within a block and the count of error generating by the 
side of [ bit ] the back within a block should not be measured, but the difference of the count of error 
generating by the side of [ bit ] the front within a block and the count of error generating by the side of 
[ bit ] the back within a block should be measured. Namely, when one instrumentation is formed, for 
example, an error arises in the front side bit within a block, "1" is added to an instrumentation. When an 
error arises in the back side bit within a block, "-1" is added to a measuring instrument. If the value of a 
measuring instrument is "forward", many errors will occur from the back side bit in the front side bit. It 
can distinguish, if the value of a measuring instrument is "negative" and many errors will have occurred 



from the front side bit in the back side bit, and it can also constitute that this distinction result should be 
inputted into the error correction control section 1 1 with read-out condition information as an error 
generating inclination. 
[0052] 

Based on the read-out condition information and error generating trend information which were inputted 
from the error generating inclination detecting element 10, actuation of the signal correction section 7 is 
controlled by the error correction control section 1 1 . Namely, the data area of 6s of ATIP signals read in 
predetermined read-out condition information is received. When deviation from a Bi-phase modulation 
regulation is discovered in the signal correction section 7 When many errors have occurred in this read- 
out condition information from the back side bit within a block of the direction of the front side bit 
within a block In the deviation part from a Bi-phase modulation regulation, bit reversal is performed to 
the front side bit in a side block which adjoins forward and backward after two blocks. When many 
errors have occurred from the front side bit within a block of the direction of the back side bit within a 
block In the deviation part from a Bi-phase modulation regulation, actuation of the signal correction 
section 7 is controlled to perform bit reversal to the back side bit in a before [ two blocks ] side block 
which adjoins forward and backward. 
[0053] 

The inputted synchronizing signal is classified into the block in every 2 bits in the error generating 
inclination detecting element 10. Error generating to which it not only detects error generating by the 
side of [ bit ] the front within a block, and error generating by the side of [ bit ] the back within a block, 
but "0" is " 1 " at the front side bit within a block, Error generating to which "1" is "0" at the front side bit 
within a block, It can also constitute that error generating to which "0" is "1" at the back side bit within a 
block, and error generating to which "1" is "0" at the back side bit within a block should be detected, 
respectively. 
[0054] 

And each count of error generating can be measured, the comparison result of this measurement result 
can be inputted into the error correction control section 1 1 with read-out condition information as an 
error generating inclination, and it can also constitute that deviation from the Bi-phase modulation 
regulation which controlled actuation of the signal correction section 7 and was discovered to the data 
area of 6s of ATIP signals should be corrected. 
[0055] 

Finally, the flow chart of drawing 3 is used and a processing flow is explained. 
[0056] 

First, 5s of FM recovery signals read from the record medium 1 in the data regenerative apparatus B is 

inputted into the ATIP signal detecting element 6 (step SI). 

[0057] 

In this ATIP signal detecting element 6, the synchronizing signal in the ATIP signal before a Bi-phase 
recovery is detected from 5s of FM recovery signals, and this synchronizing signal is inputted into the 
error generating inclination detecting element 10 (step S2). In addition, it inputs into the error generating 
inclination detecting element 10 with read-out condition information at this time. 
[0058] 

When bit reversal has arisen in the synchronizing signal on the occasion of detection of the 
synchronizing signal in the ATIP signal detecting element 6, detection of a synchronizing signal cannot 
be performed from the comparison with a right synchronizing signal, but when it is decided that the die 
length of the ATIP signal of one frame will be a predetermined value (being before a Bi-phase recovery 
84 bits), the synchronizing signal is detected using the die-length information on an ATIP signal. 
[0059] 

In the error generating inclination detecting element 10, the inputted synchronizing signal is classified 

into the block in every 2 bits, and error generating is detected (step S3). 

[0060] 

When an error is detected, in the error generating inclination detecting element 10, as described above, 



the count of error generating by the side of [ bit ] the front within a block and the count of error 
generating by the side of [ bit ] the back within a block are measured, and an error generating inclination 
is learned by comparing a measurement result (step S4). Or the count of error generating from which "0" 
is "1" in the error generating inclination detecting element 10 at the front side bit within a block, The 
count of error generating from which "1 " is "0" at the front side bit within a block, The count of error 
generating from which "0" is "1" at the back side bit within a block, and the count of error generating 
from which "1" is "0" at the back side bit within a block may be measured, and an error generating 
inclination may be learned by comparing a measurement result. Learned error ****** is inputted into 
the error correction control section 1 1 with read-out condition information. 
[0061] 

When an error is not detected in step S3, and after learning an error generating inclination with detection 
of an error, it judges whether correction of the error in the learned error generating inclination by 
achievement of the study conditions of the error generating inclination set up beforehand is started (step 
S5). Here, study conditions are the error discovery number of cases of the predetermined number in a 
synchronizing signal etc. 
[0062] 

When the study conditions of an error generating inclination are not fulfilled, the error correction control 
section 1 1 controls the signal correction section 7 based on the initial correction conditions set up 
beforehand, and corrects deviation from the Bi-phase modulation regulation discovered to the data area 
of 6s of ATIP signals (step S6). Here, initial correction conditions perform correction which carries out 
bit reversal only of either of the front sides bit of a backside block compulsorily the back a before side 
block side bit with two blocks which adjoin forward and backward to deviation from the Bi-phase 
modulation regulation discovered to the data area. 
[0063] 

When the study conditions of an error generating inclination are fulfilled, the error correction control 
section 1 1 controls the signal correction section 7 based on the learned error generating inclination, and 
corrects deviation from the Bi-phase modulation regulation discovered to the data area of 6s of ATIP 
signals (step S7). namely, for example, when the front side bit within a block has occurred [ many ] from 
the back side bit in a synchronizing signal, an error In the deviation part from the Bi-phase modulation 
regulation discovered to the data area bit reversal is performed to the front side bit in a side block which 
adjoins forward and backward after two blocks. When the back side bit within a block has occurred 
[ many ] from the front side bit in a synchronizing signal, an error In the deviation part from the Bi- 
phase modulation regulation discovered to the data area, actuation of the signal correction section 7 is 
controlled to perform bit reversal to the back side bit in a before [ two blocks ] side block which adjoins 
forward and backward. 
[0064] 

And if the input of an ATIP signal is not completed after that (step S8), the ATIP signal before the next 
Bi-phase recovery is inputted into the ATIP signal detecting element 6, and the above-mentioned 
processing is repeated. On the other hand, processing is ended when the input of an ATIP signal is 
completed. 
[0065] 

As mentioned above, implementation of incorrect correction can be controlled by learning an error 
generating inclination and correcting deviation from the Bi-phase modulation regulation discovered to 
the data area of 6s of ATIP signals based on this error generating inclination. It can control being 
eliminated as a data signal with which the reproduced data signal was incorrect-reproduced in the CRC 
processing section 9 by this, and the read-out precision of the data signal from a record medium 1 can be 
raised. 
[0066] 

In the above-mentioned explanation, in order to correct deviation from the Bi-phase modulation 
regulation discovered to the data area based on initial correction conditions from the input initiation to 
the ATIP signal detecting element 6 of 5s of FM recovery signals until study of an error generating 



inclination was completed, there is a possibility that possibility of performing incorrect correction in the 

meantime may become high. 

[0067] 

Then, reserve read in for learning an error generating inclination is performed, an error generating 
inclination is learned, and the input to the ATIP signal detecting element 6 of 5s of FM recovery signals 
is started after the study, and you may constitute in order to correct deviation from the Bi-phase 
modulation regulation discovered from the beginning to the data area based on the error generating 
inclination. 
[0068] 

[Effect of the Invention] 

According to invention according to claim 1 , by correcting the error which detected the inclination of 
error generating in the synchronizing signal field in a signal, and was detected in the data area in a signal 
based on the inclination of this error generating, the probability to correct the error in a data area 
correctly can be raised, and the read-out precision of the data from a record medium can be raised. 
[0069] 

The count of error generating by the side of [ bit ] the front within the block of the synchronizing signal 
which classified detection of the error generating inclination in the synchronizing signal field in a signal 
into the block in every 2 bits according to invention according to claim 2, By having considered as 
detection of a comparison result with the count of error generating by the side of [ bit ] the back within a 
block, the generating inclination of an error can be learned correctly, the probability to correct data 
correctly can be raised, and the read-out precision of the data from a record medium can be raised. 
[0070] 

The count of error generating which set to "1" "0" by the side of [ bit ] the front within the block of the 
synchronizing signal which classified detection of the error generating inclination in the synchronizing 
signal field in a signal into the block in every 2 bits according to invention according to claim 3, The 
count of error generating which set "1" by the side of [ bit ] the front within a block to "0", By having 
considered as detection of the comparison result of the count of error generating which set "0" by the 
side of [ bit ] the back within a block to "1", and the count of error generating which set " 1 " by the side 
of [ bit ] the back within a block to "0" The generating inclination of an error can be learned correctly, 
the probability to correct data correctly can be raised, and the read-out precision of the data from a 
record medium can be raised. 
[0071] 

In the error correction equipment which detects and corrects the error of the Bi-phase modulation 
regulation in a signal in case the Bi-phase recovery of the signal which was read from the record 
medium, and by which the Bi-phase modulation was carried out is carried out according to invention 
according to claim 4 By having established a detection means to detect the inclination of error 
generating in the synchronizing signal field in a signal, and the correction control means which controls 
correction of the error in the data area in a signal based on the inclination of error generating detected 
with this detection means The probability to correct the data in a data area correctly like invention 
according to claim 1 can be raised, and the read-out precision of the data from a record medium can be 
raised. 
[0072] 

According to invention according to claim 5, a synchronizing signal is classified into the block in every 
2 bits. By having made to detect the comparison result of the count of error generating by the side of 
[ bit ] the front within a block, and the count of error generating by the side of [ bit ] the back within a 
block into the detection means Like invention according to claim 2, the generating inclination of an error 
can be learned correctly, the probability to correct data correctly can be raised, and the read-out 
precision of the data from a record medium can be raised. 
[0073] 

According to invention according to claim 6, a synchronizing signal is classified into the block in every 
2 bits. The count of error generating which set "0" by the side of [ bit ] the front within a block to "1", 



The count of error generating which set "1" by the side of [ bit ] the front within a block to "0", By 
having made into the detection means to detect the comparison result of the count of error generating 
which set "0" by the side of [ bit ] the back within a block to M 1 and the count of error generating 
which set "1" by the side of [ bit ] the back within a block to "0" Like invention according to claim 3, the 
generating inclination of an error can be learned correctly, the probability to correct data correctly can 
be raised, and the read-out precision of the data from a record medium can be raised. 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the error generating pattern in a synchronizing signal. 
[Drawing 2] It is the explanatory view of the data regenerative apparatus equipped with the error 
correction equipment concerning this invention. 

[Drawing 3] It is a flow chart explaining actuation of the error correction equipment concerning this 
invention. 

[Drawing 4] It is an ATIP signal-description Fig. 

[Drawing 5] It is the explanatory view of error generating by generating of bit reversal, and incorrect 
correction of this error. 
[Description of Notations] 
A Error correction equipment 
B Data regenerative apparatus 

1 Record Medium 

2 Read-out Control Unit 

3 Motor for Disk Rotation 

4 Optical Reader 

5 FM Recovery Section 

6 ATIP Signal Detecting Element 

7 Signal Correction Section 

8 Bi-phase Recovery Section 

9 CRC Processing Section 

10 Error Generating Inclination Detecting Element 

1 1 Error Correction Control Section 
4s Wobble signal 

5s FM recovery signal 
6s ATIP signal 
7s Corrected ATIP signal 
8s Playback ATIP signal 
9s Data signal 



[Translation done.] 



